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(54) RECEIVER 
(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce operational 
throughput of a receiver by limiting the number of steps 
for estimating a tolerant sequence corresponding to the 
operating state or received signal power of a system 
when receiving a signal in a code division multiple 
access(CDMA) system. 

SOLUTION: A partial tolerant sequence estimating means 
34 at a CDMA receiver performs demodulation based on 
a base band signal applied from an RF reception circuit 
31 and transmission line response estimation information 
from a transmission line response estimating means 33. 
At this transmission line response estimating means 33, 
the tolerant sequence is estimated concerning signals at 
one part among received signals in a present cell, 
besides, remaining signals are generated by subtracting 
received signal replicas corresponding to the estimated 
result, and these signals are applied to a following 
stage detecting means 35. The following stage detecting 
means 35 provides detection data by performing 
demodulation based on the signals from this partial 
tolerant sequence estimating means 34 and the signals 
from a code synchronizing circuit 32 and the 
transmission line response estimating means 33. 
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[0 0 7 21 ^yt, itmm^'i^^^&ti 2 2»*. 
?usr^^s-r5i)<^t?fci3, ^mmmy^/^if i 2 4nif2: 

40 fc^^iJ^^^S 12 2 (^ttJ;/3i-.5a:«fc5R?iJ?r^^«|5S L 
-cttj;^;1-'5'fc.<^-ei3— /-^xr^-f/U:? (lpf) {cJ:«j«9 

^$i^TV^So ^^ii^Sl^^l 2 5l*^:WMPfi:7^/P 
J? 1 2 4(OH:i;^te3^ISSjc£;^;<^y 1 2 3<0«:i^L:fce 

^<Dmm^^i^-r^<Df)i^mm^u^v:^^'^v 126 

[00731 JfefiS^StcfeVNT. eiz^eS^S^Ji^ 

Z^t;«y-x>f 1 2 1 -ej*e2l8SJsSi§:it^Wi:ft 

50 12 1 ^*#^^^;rcej^l^iS^^i^^iI(*ei^B&i^; 
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2 {c^m-t?>. 

[0 0 7 4] t£«i:5K?'J^fe^#© 122 -CCir O^—- 

^Sr^ilEfiJISB^w/w^ 1 2 4(::A;/3-r 5:1 tt:: it 

$feicejii8&f£;#p<^y 1 2 3iz.^mi.tcm'^^jt^mM 

•So 

10 0 7 5] rix(CJ:»3§:^t^f-§-W7°y;6p<*y 1 2 6 
?>cDfI^(i, i£^<^{c;^:c-CSftm-§-W7'y;&^^^^^ 

[0 0 7 61 (^slS&iS^Jt^^lS) 013 

b \c. *^M<De5^gSjc£;#«l:£^S 1 3 0 tt. J/ ^ K 
13 1. *fltS§l 3 2, V7 M^v';^^l 3 

3 , ^wm.^ 13 4, wiifi^-eR^^ ^ y 1 3 5 , m 

^:^13 6. tfrJi^fit;^^y 1 3 7, ^-fs/^13 8J: 
[0 0 7 7] y-* "ffk" UTtftM-fSo RF 

*-fft^0(--^s'^K7^>'i'^i 3 it;iA;^$tv5, 
-tLT, N's/f^ K7^-/V^ 1 3 \ -r:\t.=^—f "#k" <D 

^t-^^?lJfc.5V^^imI^i^m^;lJ: !9^ffSSl 3 2 S^ffiv^r 

^13 8{CJ: iJiiEi'£^'f ^^-^-^i^^ M^v^;^^ 1 3 

[00 7 81 h Wv';^ ^' 1 3 3 l^<D#-y->>^/l'|l 
■f@SiJ(cM«;effi;'^y 1 3 7l^(cS;tf>tu-CV^fcM 
«l;£1it (fltIlil<oe^li&f£:^§:«l^ffl[) 
^y 1 3 5JC'{fti«f$tl.TV^.5!l§j§S^*5j;U5*P»|&l 3 

[0 0 7 91 iifii[*iJ3£S& 134 »{g;V"</KDft-^ 

Srj©j,^^ajt br, Bltt^iJ^^l 3 4=&^^yai 

[0 0 8 01 ^^£43, y' "#k" ^;lov^ro 
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gjl^fc J: 9 ipj^A;/? *5 s 4 -e© ^ H <o jgjs SrS it 

'So 

[008 11 (ei^^JC£:^«I^^SroSU<o*f*:^^J) 

014 fc^-rej^BSjE£:^«;£#s 1 4 o 

-ry'^Vy^/U^14 1.mW^14 2, 14 9, 

ij-/w:7^-/Wi? 14 3, gHii:¥ij;£:gs 1 4 4, a;^^^ 

m^^f^^l 4 5, iPjf^l 4 6, ?t^V 1 4 7, igggt 
10 Si 4 8, *»|gl 4 1 0, ^-Ts/^^l 4 1 1, 141 
2 J: !?«^$ixrv>S, 

[0 0 8 21 R FSftlelgStc J: f? ttl;^; $4^fcS^t^t-^ 
(-s-x/^i^'Kft-f-) tt, ^JP»«Sl 4 6(c-^x.St* 

^J^Sl 4 5 J:t)®^#mSr-^;trS^fflEbfct© 
Sr, r(0^)P»S§l 4 6{c:4-xTM^SrAP^-rSo 
[0 0 8 31 ^br, iP^L^l 4 6rotH;^[iig6»:Sl 4 

#:g& 1 4 8 {cttTg^JS^5^*5A;^ $ tUT*J 9 , *DiLS& 1 
20 4 6©W;^)fir<DM»«l 48(c<tf95lt»$ix^-J: 

5fe{*^T<D^— 1f(cov>-r=ff 5i^»ilf*'i< , ilftttia{:i 
J; o xtt^g^iSfig^J-Sr^A;^ ti-^rtfetSo 
[0 0 8 41 ^FPiK^5J-^*^<^ft-^(i, ^ K7 
/w^ 1 4 1 (cA;/3$4x, "# k" to+SMiRftt 

■^^y^h-^^/l"f' 1 4 1 (©ffi;^jfS-§-{;iJ4, 

/Ko«^*=sft-§-«5aMM^ 1 4 1 3 ^mxmm^titi 

m^mW $ ixSo r <0«»««»:S 1 4 2 J; I) ^£ $ 

[0 0 8 51 rwj; 5fcL-C#^*vfca®7'a7r^/V 
ft-f-ii, ;^^'5'5^i 4 1 i(cj:!)®i^i^-i'$:^j5'-ep< 
^y 1 4 7l^^^:te3ll^^^, ■y-VT'y v^>'$;h.■ri%i$$^^ 

esifiSfS^i^^mt uTHWstt-So p«^y 1 4 7 

l^<0#-y-V7'/w«*JErH^HifiS:{cBHit¥iJ^Sl 4 4 Sr 

^, h^i^;^-'^— y-zi'^'-f/i'^j' 1 4 3'--a^«^t LT 

A;^$^^So 

[0 0 8 6] y-zw^w/u^ 1 4 S'^Hteftfe 

-^Sr#So h^:/:^^^— y-/'i'7-f/U;? 1 4 3<?5tli;*M-^ 
l*ll*P«?iJfc V t 1 4 

y;*/5S^J5£^nSo r»J;5l-b-C, ■B2IBSjc£:^^tt^^ 

50 s 1 4 0 14, mmmitimmt=Fi^m-^i^:^v :h t 
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So 

[0 0 8 7] /j:*5. rr-ett^— r "#k" ^cov^T© 

[0 0 8 81 ^tc. ttfSJi$«=SrfflV^-C^t)£S^^TP»^^c 

^ix<oT>7'i-i 7 8tim^£^mmmm<r>mm^i i e 

flt$n, RFSmiHlSSl 7 l(r-^x.e>ixT«IS$n. 
— K«-^ t i^iSo )^C*3. *P^^^ 1 7 7 }c J; 

gt^!^la» i f (t>KJi)K) M-§-©^-<-^-'^^ m-^s 

[0 0 8 91 R Fg-ftlelSS 171 (CT^il^tbfc'^— ;^ 
^<:^KM-§-t*. !^#P»i[HlKl 7 2*5j;t>te2^BSJ^;i§:*i 
;£^g;l 7 3*5j;U5|a5:»-*±?^?iJ«l^^iai 7 4(c-^;t 
^^•5. i^-^IUffllElBS 1 7 2T?I4;:©'<— ^^^O-Kft-^ 

«tfeeall8&JS^§:oitSSr-r'5ei^liSiS^§:«3£^©l 7 3 

i: , m.m^no ^^Mi±m^m^^m 1 7 4 1 . 

tU^^l 7 5(c4-;t-5o 

[00901 ^^Mc:tmnm^^^ 174 -ett. 

*^SrS^t^t-i-75^t>ML§|v^:fea^)»^t-§■ (JS^-§-) 

JStJcom-f- (38^-^) Sr^^b-C^gir^a^Sl 7 5 

[0 09 11 J: !^ . ^6^m±^^m-^m^ 174 

-D'(Dm-^\-i'^mmtii^Si 17 5 -e«ligi-s t {c/i 

So 

[0 09 21 (®3t5^?ijti;ete) :^^m(om±j^mm^ 

ftBtcOy'^— 7'-fi4:*y5:«;^'1' s/^^-^ (VOX) {ZX 




Sl^m^l 0-6 5 5 7 2 
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(HI^' "0" -c?^$tvfc->V7jf/w) ^M^x^^i 
sr t>i5-e#5, 

[0 0 9 31 (SiJ(Z>ft±^?iJJS3eiS) 

m&mmm—Mi^m^m 1 0 (;i;^-r„ vox srllv^fc 

10 ^fil^dsiiio-rsfcibjj:, ft-f■^!aSl»'^>r^^{c#v^iiiD 
■t-Sc 

[0 0 9 41 VOXco;^'!' s'^Vj/^-?^' — >-*SiaiKv'V 

ftcH^fli-efes "0" iDn^m^^tf^^mmti^^'r— 

i?K)s\,^xh "0" tt£^n:^^W^Hi-fxm::t?^mm 

[00 9 51 111 1 0 (4-v/U^x^;^eiSIBSfc'5 V-'fi 

;£05^ft®|2|t?fcS. "0" Sr-g-tP^^fig«;^L 

rv^;feV^;4^ B19St5iai 0 "0" ^m^-^ib 

[00 9 61 (.M^i^W 4 ) C T>MA^^<D^mmW.<D&i 
(DM^i^m^mm-r^. 01 8;j3<};t;?l 9tc;^5S5g<D-* 

RFSftiHiKi 8 1. iRF-^i^^iiiii^ 1 8 2, mmmm^ 

«I^^S18 3, Sffift-e-WT-y^iifig^iai 8 4. IS5 
^>^?^iJli«:8Sl 8 5 SrAffi-rSo RFgmiBB&l 8 1 (4 

»siiii^-efct), ^^-^m^mss 1 8 214. ^mm-^ 

^18 3t4RFS:m(HlKl 8 1 i t)#;t^tLS'<— 
i^Kft-^ tif^-g-IHMdlSSl 8 2d^e><^)!^-^i5'-r 5 ^'iJ'tc 

iHiii&-efcSo 

[0 0 9 71 gitft-^vT'y *^^^si 8 4(4, e^i 
ft-^Sr^-r5 4>©-efo5o -^tc. u^mmmm^is 

5f4, mi 9tc*i-± 5(c:g«-t--i#^^-lfSr«^<^ 
?iJittSl4. ^/W-T'rt^— ifOffifffii^V'JH/KDt^^^f-a- 
^^?u^i;£co^t^s^)/■<;^)S^?s^^TV^, 'ism^n ^ t,<ox 

[0 0 9 8] rcDj: 5>'j:fl?^<©*33?ffl(4. 

50 ^i%tcmmmi)^(i><Dmmm-^i-i. RFSftiHiBSi s 
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RFSfilelg&l 8 1 l;i-C^^$nfc-<— x^^i^KW-^ 
[0 0 9 9] n-^mmms^i 8 2-efiro'<— ;^.'^>-K 
1 8 2-c^4#t^^fc^5F•^^'r $ ^^•»^t* 

So 

[0100] mmmit^^m&^m i 8 3 -et* , jiib©;?? 

L. mmm^^n^c :i<D^mm^\^. if;v--:ff^=>.- 
[0101] v\z.\im-mmmm^'^^-r^:f- 

[0102] 5 ) SiJOgftS«(??A#:^J€:ia 2 

0?:ffiV^TmMi-So 0 2 0{C;5^i-<t 5{Jl. r^SftS 

e«R FSfti5iB& 2 0 1. m^wm^n^ 202. ejngi 

2 0 3, l^T" y 2 04. gi5^>^ 

?|J«I^:§§2 0 5, 2 0 6- 1~2 0 6-n*-«;t'5„ R 
FSftlHlK 2 0 1 ttm 1 8 ®R FS:«lH]eS 10 1 kz.1^lt. 

i^^i^^iHifS 2 0 2 «i§i 1 8 (om^m^m:^ 1 s 2 

t::*|-/S 2 0 3 ttHI 1 8 ®eSIS& 

lS;!§:JS^^ia; 1 8 3 tc*fjc£; L, ^7'y*^^¥S2 0 4 
Jim 1 8 u-::/ y 18 4 (c*f/|; ?fi5^^*?ij 

it;e^ 205, 206-l~206-n 1 8 <Ogi5^)- 
^?y«l^«§l 8 5(C*f^&i-S, 

[0103] i^^w-mn^mmmmi.mi^mzM 

[0104] r ^^©gP5)-^?^lJJi^S 2 0 5 (SJi 

<Dei5^)-*?lJ«l;£« 1 8 5 t:^< 1^— <DT/V'=^'y XA-e 
Wlf^-rS/iS, ;<7;^<Jr-Kg?)^2^SiJA|^(D«^g|5^)-^?lJ 
«l3£:gg2 0 6{*Stll9:-t?¥iJ;£$n.fc«SmSrfflV^-C, 5^?iJ« 
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[0 10 5] roj: 5'fe#ffiSr*RSri:(cJ;i). 

e> ^^iifl;^-&ip-a:TSft^ffi ttfi^i- 5 

[0 10 6] 

V ^ (iSftft -f-®;^ Jc^s c T yt ;^ 7^ - 

30 [mi ] CDMA-fe/V9— >';^7'^Sr:^-fl2I<, 

[02] CDMAix;^xA<^^tS^^*^(C*3(t-5^g^'ft 

[04] :^^m(o^m:^Mcis\f ^^^m±j^mmm^ 

[0 5] *|g?g©Sfi;^*^^«fflbfcSft§l«{c;}3ft5 
SiJ<O«|^!K«nJSr;g%i-0„ 

[061 ^%m^^m:^Aici3{f^msimm^<om^(D 

40 — -piJSr^^-rH, 

[0 7] :^mm^^is^^i^isi-fi,^SLmm^omm<o 

giJcD— 'plJSrS^i-0, 

[0 8] *%M<D^ft;^^tc*3{t5^ia:«iai:gloffif^igw 
gijco— '6ajSr;T^i-0. 
[0 9] :^^m(0^^^:tmmmM(DM9m^:^m'S:yr: 

■tii^mm<o-m (2^-f*w®-g-) . 
[010] :^^m<D^^m:tj^^m&<Dmi^mM:^m^ 

[011] :^^m(D^^M±7^nm-&(D?ikmmi^:^m%: 
50 *-r4^ii0©sij©— -eaj (2^—- !J*iix>jj?/w5ijg<?)^ 
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[Ell 2] *%Mcogft:6rS;(c*5(t^SfEft-f*i/:7^!; :^ 

[Ell 3] >^%?gc>StS;&^t-*5tt5e2IK/£#«^^ 

[Ell 4] :*:%M(OSfi:;&^(-*3(t5e3^^iS^«^^ 
^ CO JBU (Ofil^K^^J ^^-r Elc 

[Ell 51 ^^Sg^cogm^^-^tciott^Sft^IL^g^JiHco— 

^^y^^fEio 

[Ell 61 :^^m<o^is:^^{^:^\f^smfiimmm<om 

[Ell 71 :^m^<D^m:^^^<om<o-'m^^'rmo 
(Ell 81 :^^m<D^mmmm^(o-m^^i'mo 

[El 1 9 1 :$:^m(D^m:^^<0-m^7r^irmo (- ^/i^ 
-^f^3^-if, 2ffigf|^(0^^(DJKftl23^EI) 

[El 2 01 *^5^cosms««^osuco->pij<^^-rEio 
1 1 •••-fe/v 

12,1 4-CDMA**te^ 

13, 1 5'"i^^mm 

3 1, 5. l"-RFSWlHlf& 
3 2,5 2 -teSfc^-i-l^ffl^S 
3 3, 5 3 ■••>E5^^it>^«l^#S 

34, 40, 54, 5 5, 5 6 - ■ 'U^m^^^mm^m 

3 5, 6 0, 7 0. 8 o--m^^m^!^ 

4 1 y_^^ 

4 2"-SIIfi-^l^:^y :^^J5g^^ 

4 3--gp5>^?ij^ffi^^st;?ft±^?ij«i^^^ 

4 4, 1 4 8-i^»:&S 

6 i-#L+i^-ifm-^sma 

6 2 - # L + 2 ft-§-Sfta 
6 3-#L+3^-1?^M-^Sma 

6 4 # Kn.-i^*ft-f-gfi^ 

7 1 •••D ecorrelator S^t^ 
7 2-«^«& 

7 3-flJ;£«& * 
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